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Abstract
Back pain (BP), a prominent problem for competitive athletes, is a primary reason for limitations in athletic performance and
daily life restrictions. As studies on the relationship between psychological variables and BP in athletes are scarce, the aim of
this study was to investigate stress and depression in competitive athletes with BP. In a cross-sectional design, data of 154
competitive athletes (51% female; Mage= 18.81 years, SDage = 5.05 years) were collected, assessing Performance stress,
Socio-emotional stress, Risk for depression and Psychological well-being and the two BP parameters BP Intensity and Disability.
Two multiple linear regressions were conducted to predict (1) BP Intensity and (2) Disability from Performance stress, Socio-
emotional stress, Risk for depression and Psychological well-being. Multiple linear regressions demonstrated that Performance
stress (β= .21, p= .01) was the only significant predictor of BP Intensity (F1,142= 6.68, p= .01, R
2 = .05), whilst Risk for
depression (β= .24, p= .01) was the only significant predictor of Disability (F1,142= 8.46, p= .01, R
2 = .06). Neither gender
nor age explained a significant amount of variance in the models. Study results showed that, as in the general population,
the variables stress and depression are related to BP in competitive athletes. In particular, BP intensity was found to be
associated with stress and BP-related disability was associated with depression, whereas age and gender showed no
association with the BP parameters. A longitudinal investigation is warranted to determine the direction of the observed
relationships.
Keywords: Stress, depression, athletes, back pain, age, gender
Highlights
. Back pain is a prominent problem for competitive athletes.
. The main body of research conducted on competitive athletes with back pain neglected psychological factors like stress and
depression.
. Study results showed that, as in the general population, stress and depression are related to back pain in competitive
athletes.
. Back pain intensity was found to be associated with stress and back pain-related disability was associated with depression.
Introduction
Physical activity is known to be an important factor in
the prevention of back pain (BP) (Vuori, 2001).
However, too much physical activity has been found
to increase the risk of suffering from BP (Heneweer,
Staes, Aufdemkampe, van Rijn, & Vanhees, 2011).
The observed relationship between physical activity
and BP has been depicted as a U-shaped curve,
with too little and too much physical activity being
harmful to spinal health (Heneweer, Vanhees, &
Picavet, 2009). Therefore, the risk of suffering from
BP is elevated when competing at a high level in
sports, as this type of sport involvement is associated
with high intensity training, high training volume
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(Foss, Holme, & Bahr, 2012), high loads on the spine
(Baranto, Hellström, Cederlund, Nyman, & Sward,
2009), and high mechanical strain (Trompeter,
Fett, & Platen, 2017). As a primary reason for
limitations in athletic performance (Mortazavi,
Zebardast, & Mirzashahi, 2015), restrictions in
daily activities (Zamani et al., 2014), and life-long
disability (Bono, 2004), BP represents a major
burden for competitive athletes. Confirming that
BP is a prominent problem in the competitive
athlete population, the systematic review by Tromp-
eter et al. (2017) reports a pooled point prevalence
of 24% in competitive athletes compared to the calcu-
lated mean of 18% in the general population (Hoy
et al., 2012).
The majority of studies on BP in athletes have
adopted a biomedical approach (Puentedura &
Louw, 2012), focusing on variables such as move-
ment patterns or lumbar loading (Schulz, Lenz, &
Büttner-Janz, 2016). However, over the last few
years, researchers have recognized the importance
of psychological variables in the aetiology and mani-
festation of BP in athletes and have thus proposed
the adoption of the biopsychosocial model (Puente-
dura & Louw, 2012). The biopsychosocial model
(Waddell, 2004) assumes that three dimensions are
important in the aetiology and manifestation of BP,
namely biological factors (e.g. neurophysiological
and physiological dysfunctions), psychological
factors (e.g. stress and depression), and social
factors (e.g. social interactions). In the general
population, evidence for the relationship between
psychological variables (e.g. stress and depression)
and BP is extensive, as several systematic reviews
show (e.g. Linton, 2000). As BP has been found to
be a prominent problem in competitive athletes
(Trompeter et al., 2017), it seems necessary to start
incorporating psychological variables, such as stress
and depression, into BP investigations in this
population.
Stress and depression in athletes with BP
The main body of research conducted on athletes
with BP has neglected psychological factors like
stress and focused instead on biomechanical and
physiological mechanisms, as concluded in the litera-
ture review by Heidari, Hasenbring, Kleinert, and
Kellmann (2017). Studies that do assess stress in ath-
letes with BP report inconsistent results. For
example, Schulz et al. (2016) did not find an effect
of stressful experiences on BP intensity in competi-
tive athletes, whereas two recent studies reported a
modest association between overall stress and the
presence of BP (Heidari, Belz, et al., 2017) as well
as a link between higher stress levels and chronicity
of BP in athletes (Heidari, Mierswa, Kleinert, et al.,
2016). To the best of our knowledge, no study
focuses on the relationship between BP and
depression parameters in athletes. However, Galam-
bos, Terry, Moyle, and Locke (2005) assessed all
three variables in the competitive sport context and
reported that competitive athletes could be classified,
with 48% accuracy, into BP groups (current, pre-
vious, never) according to their depressed mood
and experienced life stress.
In addition to the scarcity of studies on stress or
depression in competitive athletes with BP, an
additional research gap exists regarding the operatio-
nalization of BP. Existing studies have either assessed
BP as a categorization into current, previous or never
(Galambos et al., 2005) or solely as a rating of BP
intensity (Schulz et al., 2016). However, BP experts
postulate that BP intensity alone might not discrimi-
nate between higher levels of pain severity and, there-
fore, propose to further evaluate the pain-related
disability (e.g. the experienced interference of BP
with one’s daily, professional and social life; Klasen,
Hallner, Schaub, Willburger, & Hasenbring, 2004).
Only Heidari, Mierswa, Kleinert, et al. (2016)
assessed both BP intensity and disability, reporting
a statistically significant relationship between stress
and BP intensity but no association between stress
and disability. The latter finding highlights the
importance of distinguishing between BP intensity
and disability when examining the association
between BP and psychological variables. Studies on
the relationship between depression and BP intensity
or disability outside the sport context report incon-
sistent results. Specifically, depression was found to
be a predictor for disability (Arnstein, Caudill,
Mandle, Norris, & Beasley, 1999) or was reported
to be associated with both BP intensity and disability
(Linton, 2000).
In summary, no studies currently exist that investi-
gate, in competitive athletes suffering from BP, the
relationship between the psychological variables of
stress and depression and both BP parameters of
intensity and disability. Furthermore, with the excep-
tion of Galambos et al. (2005), demographic vari-
ables such as age or gender have not been
investigated in association with levels of stress and/
or depression in athletes with BP. Galambos et al.
(2005) found no difference in stress levels between
male and female athletes with BP. Although there
are no studies on gender and age differences regard-
ing depression in athletes with BP, a plethora of
studies assessed these variables in athletes without
BP. For example, a recent meta-analysis demon-
strated that female athletes are more vulnerable to
depression than male athletes (Gorczynski, Coyle,
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& Gibson, 2017). Studies on the relationship
between age and depression parameters in athletes
without BP, however, report inconsistent results
(for an overview see Belz, Kleinert, Ohlert, Rau, &
Allroggen, 2018).To address the aforementioned
shortcomings, the first aim of this study was to
assess the extent of stress and depression in athletes
suffering from BP (operationalized as BP intensity
and disability), while considering age and gender
differences. Female athletes were hypothesized to
be more vulnerable to depression than male athletes,
whereas no gender difference was expected in stress
levels. Furthermore, no specific assumptions were
made regarding age differences in both stress and
depression levels. The second aim was to assess the
relationship between both stress and depression
with BP intensity and disability, respectively. In line
with Heidari, Mierswa, Kleinert, et al. (2016), we
expected stress to be associated with BP intensity
but not with disability. No specific assumptions
were made for the relationship between depression
and each BP parameter.
Method
Participants
Of the 539 competitive athletes that were invited to
participate in the study, 360 athletes completed the
questionnaire. Eight participants did not fulfil the
age inclusion criterion set out in the guidelines of
the implemented questionnaires (≥13 years old)
and 4 participants did not fulfil the criterion of
being competitive athletes. Athletes were classified
as competitive athletes when competing in the first,
second or third German division of their respective
sport or belonged to the German squad system (i.e.
national and state team athletes). A further 182 ath-
letes were eliminated from the sample for not fulfill-
ing the inclusion criterion of having suffered from
BP within the last 3 months. Finally, seven cases
were excluded after multivariate outlier analysis.
The final sample consisted of 154 athletes of
varying sport disciplines, including team sports (e.g.
football), racquet sports (e.g. badminton), winter
sports (e.g. cross country skiing), athletics and gym-
nastics. The gender distribution was balanced (51%
female) and the mean age of the athletes was 18.81
years (SD = 5.05 years). Athletes trained 5.57 times
per week (SD = 2.28) with their team or training
group, with each training session lasting 121.60
minutes (SD = 34.65) on average. The athletes’
mean BP intensity was 34.85 (SD = 15.64) on a
scale of 0–100 and their average BP-related disability
was 10.95 (SD= 11.65).
Measures
Demographic information regarding age, gender,
sport discipline, performance level, and the average
training volume per week were gathered.
Back pain. The presence of BP within the last three
months was assessed through a single dichotomized
question (yes/no). Subsequently, BP intensity and
disability within the last three months were measured
with the German version of the Chronic Pain Grade
(CPG; Klasen et al., 2004, originally developed by
von Korff, Ormel, Keefe, & Dworkin, 1992). Regard-
ing the scale BP Intensity, current pain intensity,
worst pain intensity and average pain intensity is
determined with one item each, on a rating scale
from 0 (“no pain”) to 10 (“pain as bad as could
be”). The Disability dimension consists of three
items regarding the interference of pain with daily
activities, interference with recreational, social, and
family activities, and interference with working
capacity. The scale ranges from 0 (“no interference”)
to 10 (“unable to carry out any activities”). For both
dimensions, BP Intensity and Disability, the average
score of the 3 items is computed and multiplied by
10 to give a score between 0–100. Internal consist-
ency analyses for this sample indicated acceptable
values for the BP Intensity scale (α = .77) and good
values for the Disability scale (α = .80).
Stress. Stress was measured with the Overall stress
scale of the German version of the Recovery-Stress
Questionnaire-Basic-24 (RESTQ; Kallus, 2016).
The Overall stress dimension is composed of the two
stress sub-dimensions Performance stress and Socio-
emotional stress. The sub-dimension Performance
stress consists of eight items, comprising the scales
Conflicts/Pressure, Fatigue, Lack of energy, and Physical
complaints, each with two items. The sub-dimension
Socio-emotional stress consists of six items, comprising
the scales General stress, Emotional stress, and Social
stress, each with two items. Respondents rate the fre-
quency of specific events or states within the past 14
days/nights on a Likert-scale ranging from 0 to 6
(“never”–“always”). For this sample, the sub-dimen-
sions Performance stress and Socio-emotional stress
demonstrated acceptable to good (α= .67 and .83)
internal consistencies.
Risk for depression. As a widely used disease-oriented
screening tool for depression, the Patient-Health-
Questionnaire-2 (PHQ-2; Löwe, Kroenke, & Gräfe,
2005) was utilized. Comprising two items, the ques-
tionnaire assesses how often in the last two weeks
(“not at all” to “nearly every day”) respondents had
experienced core symptoms of depression (“little
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interest or pleasure in doing things” and “feeling
down, depressed and hopeless”). With a total score
of 0–6, a cut-off of ≥3 is said to indicate a positive
screening for depression (Löwe et al., 2005).
Although the PHQ-2 only covers a time frame of
two weeks, it has been reported to possess a sensitivity
of 87% and a specificity of 78% in adults (Löwe et al.,
2005) and a sensitivity of 74% and a specificity of
75% in adolescents (Richardson et al., 2010) for
detecting major depression.
Psychological well-being. As an inverse screening tool
for depression, the WHO-Five Well-Being Index
(World Health Organization, Regional Office for
Europe, 1998) was used. The WHO-5 measures
subjective Psychological well-being by asking respon-
dents how they felt in the last two weeks, based on
five items (e.g. “In the last two weeks I have felt
cheerful and in good spirits”). The response scale
ranges from 0 (“at no time”) to 5 (“all of the
time”). With a total score of 0–25, the original cut-
off proposed by the WHO was ≤12, although Löwe
et al. (2004) reported an optimal cut-off of ≤9 in a
representative German sample to screen for major
depression. The latter cut-off was used in this study.
Procedure
Ethical approval was obtained by the ethical commit-
tee of the German Sport University Cologne. Sub-
sequently, the first author contacted coaches of
teams and training groups and invited their athletes
to participate in the study. Study information and
questionnaires were distributed to the athletes at a
training session or training camp. Before filling out
the questionnaire, signed consent was obtained from
each athlete. For underage athletes, an informed
consent form was signed by a legal guardian.
Analyses
A data screening according to Tabachnick and Fidell
(2013) was performed, including a check for missing
values, implausible answers and multivariate out-
liers. To assess age differences in the investigated
variables, 2 age groups were created: (1) athletes
<18 years old and (2) athletes ≥18 years old, with
61% of the athletes belonging to the younger age
group and 39% of the athletes belonging to the
older group.
As the assumptions for parametric testing were ful-
filled, independent-sample t-tests were conducted to
compare average Performance stress, Socio-emotional
stress, Risk for depression and Psychological well-being
scores of the two age groups, as well as in male and
female athletes. Pearson’s chi-squared tests were per-
formed to assess age and gender differences in the per-
centage of athletes being screened positive for
depression (PHQ-2 score ≥3; WHO-5 score ≤9).
Two multiple linear regressions were computed to
predict (1)BP Intensity and (2)Disability based on Per-
formance stress, Socio-emotional stress, Risk for depression
and Psychological well-being, entering variables step-
wise. Each model was corrected for age and gender.
All prerequisites for applying multiple linear
regressions were fulfilled according to Field (2009).
Results
The athletes showed, on average, a Performance stress
score of 2.03 (SD = 0.76) and a Socio-emotional stress
score of 1.84 (SD = 0.84) on a scale from 0 to 6. Ath-
letes’ mean Risk for depression score was 1.14 (SD =
0.91) on a scale from 0 to 6 and their average Psycho-
logical well-being score was 14.36 (SD = 3.84) on a
scale from 0 to 25. In the total sample, 7.1%
(PHQ-2) and 9.1% (WHO-5) of the athletes were
screened positive for depression.
Age and gender differences in stress and depression
parameters
Tables I and II display group differences in terms of
age and gender for Performance stress, Socio-emotion-
al stress, Risk for depression and Psychological well-
being. No age difference was observed regarding
the average Performance stress and Risk for depression
scores, or for the amount of athletes being screened
positive for depression via the PHQ-2. However, an
age difference was found with regard to Socio-
emotional stress and Psychological well-being. Specifi-
cally, athletes younger than 18 years old (n = 94;
Mage= 15.20 years, SDage = 1.32) showed signifi-
cantly lower Socio-emotional stress, t145 =−2.03, p
= .04, and significantly higher Psychological well-
being, t152 = 2.08, p= .04, than the older age
group (n = 60; Mage = 22.70 years, SDage = 5.26).
The age difference with regard to Psychological
well-being was confirmed when screening for
depression with the same instrument (WHO-5),
x21 = 4.15, p= .04. In terms of the gender of the
athletes, no significant differences emerged in any
of the variables.
Relationship between stress, depression and BP
parameters
Results of multiple linear regression analyses for BP
parameters are presented in Table III. When
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predicting BP Intensity based on Performance stress,
Socio-emotional stress, Risk for depression and Psycho-
logical well-being, a statistically significant regression
equation was found (F1,142= 6.68, p= .01), with
an R2 of .05. According to this model, only
Performance stress was a significant predictor of BP
Intensity (β= .21, p = .01). A second multiple linear
regression analysis was computed to develop a
model for predicting Disability from Performance
stress, Socio-emotional stress, Risk for depression and
Table I. Performance stress, Socio-emotional stress, Risk for depression and Psychological well-being in competitive athletes with BP in the
total sample and by age
Total sample
(N= 154) <18 Years (n= 94) ≥18 Years (n= 60) Group comparison
Performance stress (RESTQ, scale 0–6) 2.03 ± 0.76 1.94 ± 0.78 2.17 ± 0.71 t148 =−1.78, p= .08
Socio-emotional stress (RESTQ, scale 0–6) 1.84 ± 0.84 1.73 ± 0.79 2.01 ± 0.90 t145=−2.03, p= .04
Risk for depression (PHQ-2, scale 0–6) 1.14 ± 0.91 1.11. ± 0.87 1.18 ± 0.97 t152 =−0.51, p= .61
Positive screening for depression (PHQ-2 ≥3) 7.1% 5.3% 10.0% x21 = 1.21, p= .27
Psychological well-being (WHO-5, scale 0–25) 14.36 ± 3.84 14.87 ± 3.80 13.57 ± 3.79 t152 = 2.08, p= .04
Positive screening for depression (WHO-5 ≤9) 9.1% 5.3% 15.0% x21 = 4.15, p= .04
Data are given as mean (M) ± standard deviation (SD) or %. Group differences were assessed with t-tests for independent samples and with
Pearson’s chi-square tests. BP =Back pain, RESTQ=Recovery-Stress Questionnaire-Basic-24, PHQ-2 = Patient-Health-Questionnaire-2,
WHO-5 =WHO-Five Well-Being Index.
Table II. Performance stress, Socio-emotional stress, Risk for depression and Psychological well-being in competitive athletes with BP by
gender
Male (n = 75) Female (n = 79) Group comparison
Performance stress (RESTQ, scale 0–6) 2.06 ± 0.66 2.00 ± 0.85 t148 = 0.56, p= .58
Socio-emotional stress (RESTQ, scale 0–6) 1.87 ± 0.81 1.82 ± 0.88 t145 = 0.38, p= .70
Risk for depression (PHQ-2, scale 0–6) 1.19 ± 0.93 1.09 ± 0.89 t152 = 0.67, p= .51
Positive screening for depression (PHQ-2 ≥3) 8.0% 10.0% x21 = 0.16, p= .69
Psychological well-being (WHO-5, scale 0–25) 14.87 ± 3.80 13.57 ± 3.79 t152 = 1.68, p= .10
Positive screening for depression (WHO-5 ≤9) 6.7% 11.4% x21 = 1.04, p= .31
Data are given as mean (M) ± standard deviation (SD) or %. Group differences were assessed with t-tests for independent samples and with
Pearson’s chi-square tests. BP =Back pain, RESTQ=Recovery-Stress Questionnaire-Basic-24, PHQ-2 = Patient-Health-Questionnaire-2,
WHO-5 =WHO-Five Well-Being Index.
Table III. Summary of stepwise multiple regression analyses for BP intensity and Disability (N = 144)
BP Intensity Disability
Predictor variables B SE B β B SE B β
Demographic variables
Age −.08 −.04
Gender .08 .03
Psychological variables
Performance stress 4.34 1.68 .21a∗ .10
Socio-emotional stress .10 −.12
Risk for depression .15 2.90 1.00 .24b∗∗
Psychological well-being −.01 .08
Unstandardized beta coefficient and standard error of the unstandardized beta coefficient were not computed if the predictor variable was
excluded from the stepwise regression. B= unstandardized beta coefficient, BP = back pain, SE B= standard error of the unstandardized beta
coefficient, β= standardized beta coefficient.
aR2 = .05.
bR2 = .06.
∗p< .05.
∗∗p< .01.
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Psychological well-being. A statistically significant
regression equation was observed (F1,142= 8.46, p
< .01), with an R2 of .06. Only Risk for depression
was found to be a significant predictor of Disability
(β = .24, p< .01). Neither gender nor age explained
a significant amount of variance in both regression
models.
Discussion
The first aim of this study was to investigate the extent
of stress and risk for depression in competitive athletes
with BP, while differentiating between two age groups
and gender. The second aim was to examine the
relationship between BP intensity and disability and
the psychological variables stress and depression.
No gender differences were found regarding stress,
risk for depression or psychological well-being;
however, there were differences with regard to age:
athletes younger than 18 years old showed lower
socio-emotional stress and higher psychological well-
being than older athletes. In terms of the relationship
between BP intensity and stress and depression par-
ameters, only performance stress was found to be posi-
tively associated with BP intensity. In terms of
disability, only risk for depression showed a significant
positive relationship. Neither age nor gender showed
an association with the two BP parameters.
Our observed performance stress level in athletes
suffering from BP (M = 2.03) is slightly lower than
the stress level (M = 2.15) in athletes found by
Heidari, Mierswa, Kleinert, et al. (2016). The lower
average stress score in our sample may be accounted
for by the younger average age of 18.8 years, com-
pared to 32.2 years in the study by Heidari,
Mierswa, Kleinert, et al. (2016). The younger demo-
graphic of our study might not experience the same
amount of stressors as in an older sample, as typical
stressors such as work commitments, relocation-
related pressures or the financial demands to
provide for a family are thought to occur later in life
(Sarkar & Fletcher, 2014). This assumption is sup-
ported by the comparison between the two age
groups in our sample, with the older athletes exhibit-
ing a significantly higher stress level than the younger
athletes. The stress level of the current study is higher
than the average general stress level of healthy ath-
letes (M = 1.76), i.e. athletes who are currently not
experiencing pain (van der Does, Brink, Otter,
Visscher, & Lemmink, 2017), which supports the
association between pain and stress as postulated by
the biopsychosocial model (Waddell, 2004). Com-
parisons with non-athlete populations are proble-
matic as we could not identify studies implementing
the same measurements of stress.
The average risk for depression score (PHQ-2) of
this sample (M = 1.14) was lower than the average
values reported in another competitive German
athlete sample (M = 1.50; Kleinert, Sulprizio, &
Anderten, 2016) and a sample of non-athletes (M =
1.40; Löwe et al., 2005) without BP. The observation
that a sample of competitive athletes with BP shows a
lower average score of depression compared to
samples of competitive athletes and non-athletes
without BP contrasts with the observation that indi-
viduals with pain are four times more likely to suffer
from depression than pain-free individuals (Lepine
& Briley, 2004). However, the aforementioned popu-
lations (Kleinert et al., 2016; Löwe et al., 2005) are
not entirely comparable to this study sample as they
differ in demographic parameters (e.g. age), and it
is not clear whether these populations were entirely
free of BP, as this variable was not specifically
assessed in these studies.
Another noteworthy result of the current study is
the lack of a gender difference with regard to
depression parameters, a finding that contradicts
the hypothesis as well as the majority of studies in
and outside of the sport context. In particular, a
number of studies have demonstrated that women
have a higher risk for depression than men, both in
competitive athletes without BP (see review by Gorc-
zynski et al., 2017) and in the general population (e.g.
Andersen & Teicher, 2008). Our finding might be
due to the young average age of the study sample,
as gender effects in depression have been observed
to emerge in late adolescence (Hankin et al., 1998).
In order to discuss whether competitive sport
activity plays a particular role in BP, it is important
to compare the study sample’s BP values with those
of the general population (i.e. non-athletes). The
observed 3-month prevalence of 46% in this sample
is considerably higher than the prevalence of 31%
in the general population, reported by Hoy et al.
(2012) in their systematic review of 165 studies.
When considering BP severity, however, our athletes’
mean BP intensity score of 34.85 and disability score
of 10.05 are considerably lower than average scores of
52.50 and 43.47 (Klasen et al., 2004), and 43.40 and
25.20 (Heidari, Mierswa, Hasenbring, et al., 2016) in
non-athletes. The athletes’ higher prevalence of BP
but lower perceived pain intensity and disability, a
seemingly inconsistent result, might stem from the
athletes’ higher tolerance for pain compared to nor-
mally active controls (Tesarz, Schuster, Hartmann,
Gerhardt, & Eich, 2012).
In terms of the relationship between BP intensity
and stress and depression parameters, our hypothesis
was confirmed: BP intensity was associated with
stress, corresponding to the findings of Heidari,
Mierswa, Kleinert, et al. (2016). As for our
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exploratory investigation on disability, disability was
associated with risk for depression, whereas the two
stress sub-dimensions did not explain more variance.
However, the two regression models only accounted
for 5% (BP intensity) and 6% (disability) of variance,
indicating that other variables explain the majority of
variance. Additional BP influencing variables might
be the training volume, the respective sport disci-
pline, or anthropometrics (i.e. height, weight, and
body-mass index), as suggested by a recent systema-
tic review (Trompeter et al., 2017).
Based on the cross-sectional design of this study,
the sequence of the occurrence of stress, depression
and BP parameters cannot be deduced. It is possible
that a prolonged state of BP led to the development of
stress as suffering from pain might serve as a stressful
experience for the afflicted athlete (Gatchel, Peng,
Peters, Fuchs, & Turk, 2007), being that BP has
been found to be the primary reason for limitations
in athletic performance (Mortazavi et al., 2015).
Alternatively, being continuously confronted with a
high stress load has been associated with muscular
tension, thus increasing the risk for BP (Waddell,
2004). Our finding that risk for depression is associ-
ated with disability can potentially be explained by
the affective characteristics of both depression and
disability. Specifically, disability represents the inter-
ference with one’s daily routines and recreational,
social and family activities. Being “disabled” by
one’s pain thus means that one cannot partake in
enjoyable and meaningful activities, increasing the
risk for depression (Arnstein et al., 1999). Alterna-
tively, having a high risk for depression might have
led to the development of BP. This assumption is
supported by several prospective studies in the work
setting that demonstrate that depression parameters
predict the development of BP in people with no pre-
vious BP (Andersson, 1999).
Limitations and future directions
Limitations of our study pertain to the study sample’s
characteristics, the measurements used and the
design of our study. Regarding our sample, the par-
ticipants represent a wide range of heterogeneous
sports disciplines and a relatively young average
age. It is important to note the younger age as it is
unclear whether older samples show the same charac-
teristics. Additionally, as we did not systematically
consider age in the sampling, the two age groups
were different in size, a limitation that has to be con-
sidered when interpreting the findings.
In terms of measurements used, the current status
of the competition phase of the athletes was not
recorded, although it could have had consequences
for the athletes’ stress and/or depression level as
well as their BP status. Furthermore, the chosen stan-
dardized and validated BP measurement (CPG;
Klasen et al., 2004, originally developed by von
Korff et al., 1992) is a mixed value of current BP
and BP within the last three months. However, the
measurement was not able to rule out the presence
of chronic BP (i.e. BP for longer than three
months). Future research should consider the differ-
entiation between acute and chronic BP when exam-
ining its association with psychological variables.
Moreover, as we used standardized and original
measurements, the time frame for the assessment of
BP (current BP plus BP in the last three months)
and the time frame for the assessment of stress and
depression parameters (last two weeks) are not
equal, which also limits the interpretation of the
results.
Regarding our study design, the cross-sectional
design prevents the inference of causal conclusions.
Thus, reported associations between stress and
depression and BP parameters cannot claim causal-
ity. Longitudinal designs should be implemented to
obtain predictive evidence on the relationship
between the investigated variables.
Conclusion
This study was the first to investigate the relationship
between two psychological variables, namely stress
and depression, and BP intensity and pain-related
disability in competitive athletes. Our results show
that, as in the general population, the variables
stress and depression are related to BP in the
athlete population. In particular, stress seems to be
more strongly associated with BP intensity than
depression parameters, whereas the risk for
depression seems to be more strongly associated
with disability than stress parameters. Age and
gender were not related to BP parameters in this
sample of competitive athletes. Future studies
should implement a longitudinal design to allow for
inferences about causality between BP parameters
and stress and depression in the population of com-
petitive athletes.
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